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Dear Readers, 


Welcome to Engineered Dynamics! Formula One isn’t just about speed—it’s 
about the incredible engineering that makes it all possible. In this issue, 
we’re diving into the tech that drives the sport, from innovative machine 
learning to game-changing strategies on race day. 


Whether you're here for the cars or the science behind them, we hope you 
enjoy the ride. 


Hope You Enjoy! 


Mukilan Karikalan 
Managing Editor 
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EXPLORING THE VEHICLES 


Formula One cars are masterpieces of engineering, pushing the 
boundaries of speed, technology, and innovation. Every detail of 
their design serves a purpose, combining power with unmatched 
precision. Lets dive into what mdkes these machines extraordinary: 


AERODYNAMICS 


An Fl cars body isn't just sleek for! 
looks— 

every curve and contour is meéticu- 
lously designed to manipulate airflow 
in the vehicle. Formuala Race Tracks 
have straight tracks & Sharp furn 
Tracks. y 


An Fl Car should be designéd with 
care to speed up during i 
tracks & slowly but effics 
during turns & corners: 
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Maximizing Downforce: This keeps the car glued to the track, especially during high-speed 
cornering. 

Minimizing Drag: Biiincers aim to reduce resistance on straight tracks, allowing cars to hit 
speeds over 350 km/h. 


Chassis and Materials: \Light Yet Strong 

At the heart of every &1 car is a carbon-fiber chassis. It's strong enough to protect the 
driver in a crash but light enough to keep the weight.of the car very less. This material 
ensures safety while performing with high. precision. 


Technology Integration: Racing Smarter 

Beyond the mechanics, Formula One cars are packed with technology. Sensors on the outside 
collect real-time data on every. component, from tire pressures to temperatures. Cameras 
also allow the driver to see where. the opponents are. Team members use this data to make 
mid-race adjustments and refine the cars setup for future events. 
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RB20 


The RB20, Red Bull Racings 2024 Formula On 
and engineering. Building on from the power o 
boundaries of aerodynamics, energy efficiency, 
and technical advancements, the RB20 is confir 
BullS reputation as the pinnacle of modern Form 


masterpiece of innovation 
RB19, this car pushes, the 
es. With its sleek design 
e grid and increase.Red 


MAIN FEATURES 


The RB20$ standout feature is its highly refined ae 
Bulls design team has optimized the lower part 
this results in high downforce and stability. The ne 
tems further improve the airflow management, criti 
Under the vehicle lies the Honda RA624H power unit, a 
fuels with sustainability. 


nics. Led by Adrian Newey, Red 
© increase the speed ensured; 
2d sidepods and cooling sys- 
performance and efficiency. 
gine that combines fossil 


the RB20 delivers 
competition on all 


Paired with advanced suspension adjustments for enhanced re 
exceptional speed, precision, and fuel efficiency, keeping it fir: 
tracks across the world. 


The RB20 is a bold statement of Red Bull 
Racings commitment to excellence, 
innovation, and victory. With world- 
class drivers like Max Verstappen 
and Sergio Pérez inside the vehicle, 
it embodies the perfect fusion of 
cutting-edge technology and un-_ 
matched performance. ue 


The RB20 hit the tracks 
during mid-February and 
has been a banger ever 
since. 


HE PERSON 


Of course, the vehicle doesn't 
matter if the driver doesnt put 
in the effort. Max Verstappen 
has redefined the modern era 

of Formula One, blending natu- 
ral talent, fearless determination, 
and an unwavering drive for vic- 
tory. Born into a racing family, 
the Dutch driver quickly rose 
through the ranks to become one 
_ of the sports most formidable 

~ competitors. 


time world champion, Verstappens dominance on the 
tament to his relentless pursuit of perfection and his 
on with Red Bull Racing. 


ther battling in the rain, navigating tight street circuits, or 

| ging tire degradation in long races, he consistently outper- 
forms his rivals. His aggressive yet calculated driving style allows 
him to maximize every opportunity, often making bold overtakes 
in situations where others hesitate. Coupled with his deep under- 
standing of race strategy, Verstappen is a master at balancing risk 
and reward. 


Max Verstappen is more than just a champion; hes a person who is 
reshaping the entire sport of Formula One. His dominance, skill, de- 
termination, and the world-class team, has established him as one 
of the greatest drivers of his generation. As he continues to break 
records and push the boundaries of whats possible, Verstappens 
legacy in Formula One is only just beginning. 
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THE DRS & 


The Drag Reduction S 
one of the most ingen 
formulated in Formu 
overtaking and 
exciting races to: 
alike. 


Introduced in 2011 as part of a package of chang 
the sport's entertainment value, DRS changes c 
ples to temporarily reduce drag and increase s 
But what sounds like such a simple notion has tu 
portant part of race strategy, where millimeter p 
ing are key in its usage. Its impact on the competi 
Formula One is undeniably huge, revolutionizing how 
proach battles on the track. 


WHAT [S DRS USED FOR 


Its main purpose is to make overtaking easier and more frequent. 
Historically, Formula One suffered from processional races where 
faster cars were unable to overtake slower cars due to the tur- 
bulent air generated by the car in front- a lot of disturbance that 
made it difficult to follow close behind. DRS tackles this by giving 
chasing drivers a temporary speed advantage, which allows them 
to close the gap and hopefully carry out overtaking maneuvers. 
By flattening the rear wing, DRS reduces aerodynamic drag, which 
increases the cars top speed by 10-15 km/h (6-9 mph). 
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THE DRS STEM 


WHY [S DRS USED 


DRS was introduced to tackle one of Formula\One’s most per- 
sistent challenges: the lack of overtaking opportunities. 


Aerodynamic developments in the 2000 have been such that cars 
produce tremendous downforce, creating turbulent, air, making it 
almost impossible for a following car to stay close through cor- 
ners. 


Because of this, overtaking is extremely rare, and the races could 
then become very predictable. opposing to this, DRS has been 
used to introduce a strategic element and ensure closer, more 
exciting races. Beyond overtaking, DRS contributes to the broader 
objective of making Formula One relevant and appealing to glob- 
al audiences. The system encourages on-track action that forms 
highlight-reel moments to keep fans engaged. This goes with the 
global perspectives IB Global Contexts. 
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THE DRS SYSTEM 


WHEN [S IT USED 


=, 
DRS can only be activated under certain conditions in order tc 


It allows a driver to activate DRS if he is within one second o 
the car in front of him as he passes a specific point on the tr 
called the DRS detection point. That one-second rule ensures 

DRS only benefits drivers who actually fight for position and « 
simply allow a car to use it blatantly. Its also disabled under 

wet weather conditions and during the safety car period to a 
dangerous high-speed situations. 


REVIEWING THE TECHNOLOGY 


Active Suspension: Keeps the car stable by automatically adjusting to bumps 
and cornering forces. 


Carbon Fiber: Lightweight but super-strong material used to make F1 cars fast 
and safe. 


Halo: A titanium frame around the cockpit that protects the drivers head 
during crashes. 


Aerodynamics: Shapes the car to cut through air and stick to the track for 
maximum speed. 


Hybrid Powertrains: Combine 
a regular engine with elec- 
tric power for speed and 


KERS (Kinetic Energy Re- efficiency. 


covery System): Captures 
energy from braking to 
give the car extra power. | 


| 
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Brake-by-Wire Systems: Electric 
brakes that give drivers precise 
stopping power at high speeds. 


Paddle Shifts: Let drivers change gears with their fingers, keeping their hands 
on the wheel. 
Tire Grooves: Provide grip on wet tracks to stop the car from slipping. 


Turbochargers: Boost engine power by forcing more air into the engine for 
faster acceleration. 
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Why Carbon Fiber is Necessary in Formula One y J4iE- HALO 


Carbon fiber is crucial in Formula One because it provides the 

perfect combination of lightness, strength, and safety. In F1, , 
every gram of weight matters since lighter cars accelerate fast- The Halo is a piece of =. 
er and are more fuel-efficient. Carbon fiber’s lightweight nature safety technology used 
gives teams a significant performance edge compared to heavier in Formula 1 (F1) rac- 


materials like steel or aluminum. ing cars. ItS a protective 
frame that sits above the 


At the same time, Formula drivers head, designed fo 

One cars need to be strong keep them safe in case 

enough to handle extreme of accidents. It looks like ~ 

forces during high-speed a curved bar made of | 

racing and crashes. strong metal, and its po- = 
sitioned just in front of 

\Carbon fiber is incredibly the driver, surrounding 

‘durable and absorbs energy their cockpit. 


/ effectively, which protects 
/ drivers by minimizing the im- 


RNAs) (OS eT While it might look unusual at first, the Halo has become an im- 


portant part of modern F1 cars, and it plays a key role in pro- 
tecting drivers during high-speed races. 


The Halo is made from a special type of titanium or steel, which 
is very strong and lightweight. It is tested to withstand large 
amounts of pressure and force, ensuring that it can protect the 
driver in the most extreme situations. The Halo has saved lives 
and prevented serious injuries in a number of high-profile acci- 
dents since its introduction. While it may look odd, it has been 


Gnruonecbericecrocialtinezornala proven to be effective at keeping drivers safer. 


One car design, providing exceptional 
strength while remaining lightweight. 
Its high-impact resistance helps pro- 
tect drivers during collisions, absorb- 
ing energy and minimizing injury risk. 


At first, some people didn't like the idea of the Halo. Some fans 
thought it would ruin the look of the F1 car, or make it hard- 
er for drivers to get in and out of the car. But after seeing how 
well it works, most people have come to ae the Halo as an 
important safety feature. 


THE HALO 


The Halo is made from a special type of titanium or steel, which 
is very strong and lightweight. It is tested to withstand large 
amounts of pressure and force, ensuring that it can protect the 
driver in the most extreme situations. The Halo has saved lives 
and prevented serious injuries in a number of high-profile acci- 
dents since its introduction. While it may look odd, it has been 
proven to be effective at keeping drivers safer. 


# Many people in the F1 com- 
munity, including drivers, team 
members, and fans, have praised 
the Halo for its role in mak- 

» ing the sport safer. The drivers 
themselves have said that while 
the Halo may not be the most 
comfortable feature, they Know 
its there to protect them, and 
they feel safer with it in place. 


The Halo has saved lives in some dramatic incidents. For exam- 
ple, in the 2020 Season, F1 driver Romain Grosjean was involved 
in a terrifying crash in the Bahrain Grand Prix. His car was split 
in half and caught on fire, but thanks to the Halo, he was able 
to survive with only minor burns and injuries. Without the Halo, 
its possible that the outcome of the crash could have been much 
worse. 


In conclusion, the Halo is an important safety feature that has 
helped save lives in Formula 1. Even though its a new addition 
to the sport, it has quickly become an essential part of Fl cars, 
making racing safer for everyone involved. 
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of the most import- 
and helps the 
2 Known for being 
vy. These engines 
yet efficient, and 
/ fraction of a second 


The engine in a Formula 1 (F1) « 
ant parts of the car, as it poi 
car reach incredibly high sf 
fast, and their engines are 

are highly advanced, built 
designed to work ina § 
counts. 


2014, Fl cars use hy- 
engines, which means 

2y combine a traditional 
trol engine with an electric 
ator. This is different from 
e engines you might find 
regular cars. The petrol 
ngine, Known as the Inter- 
al Combustion Engine (ICE), 
rks by burning fuel to pro- 
ice power. 


In Fl cars, this engine is tur rged, which means it uses 
a turbo to force more air into engine, allowing it to burn 
more fuel and produce even more power. 


The F1 engine doesnt just have one motor or one battery—it's 
a complex system with multiple parts that all work together. 
The MGU-K (which stands for Kinetic Energy Recovery Sys- 
tem) recovers energy during braking and sends it to the bat- 
tery. The MGU-H (for Heat Energy Recovery) captures energy 
from the turbocharger and also stores it in the battery. This 
energy is then released back into the system to provide extra 
power. 
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RACE BREAKING 


CROSSWORDS, PUZZLES, MORE 


This hybrid syste 
even though Fl 


He put that in perspective, an average 
family car might have | zen 100 and 200 horsepower, while an 
Fl cars engine can react five times that amount! 


However, Fl engines arent 90ut speed. They have to last a 
long time during a race. Fl push their cars to the limit for 
hours, and the engine needs trong and reliable to handle 
that. Each engine can only be a certain number of races ; ; 


C—O 


In conclusion, the engine in a Formula 1 car is a complex and 


WHY DO FI CARS NEVER NEED A GPs ? 
powerful piece of technology that is key to the cars speed and 


performance. The hybrid power units combine traditional petrol iG ) 
engines with electric motors to provide more power, better fuel 
efficiency, and a lower environmental impact. These engines show 


just how far technology has come, helping Fl cars remain at the THEY ALWAYS KNOW HOU! TO TURN 
cutting edge of motorsport and pushing the limits of whats possi- THINGS AROUND. 


ble on the track. sé. ; 
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The races are full of surprises, so sit back, enjoy, and 
get ready to cheer for your favorite team! | Formula | (2019). Tie officiel! fome of Formula PE | F].com. [online] Formula 1 - The Official Fie 
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qaramco 
ai 


Emirates Heinekeri 


ENGINEERED DYNAMICS 


ENGINEERED 
DYNAMICS 


=] etl JV 


— 


